1. Introduction {#s0005}
===============

Engagement in meaningful and intimate social interactions and relationships is one of the key components through which social factors influence general health and well-being ([@bb0055], [@bb0095], [@bb0205], [@bb0215], [@bb0250], [@bb0430]). However, the recent and widespread integration of Internet and mobile communication technologies into our daily lives is changing the principal modalities through which we engage with others ([@bb0005], [@bb0475], [@bb0565]). In light of these changes, it is critical to consider how interpersonal intimacy experienced in the context of online social engagement may influence health and well-being outcomes in the digital age.

Social factors act at multiple levels to influence health and well-being, including upstream effects of social-structural conditions (e.g., cultural and socioeconomic factors) and social network characteristics (e.g., size, density, reciprocity), as well as downstream effects of psychosocial mechanisms of interpersonal behavior, including intimate interactions ([@bb0055]). These effects ultimately converge at behavioral, psychological and physiological pathways that are linked more directly to particular health and well-being outcomes. Similarly, the social contexts of the Internet can be considered at multiple levels, from the explosion in the capacity for social connectivity enabled by online social networking applications ([@bb0130], [@bb0475]) to interactions that facilitate interpersonal disinhibition and intimate self-disclosure ([@bb0225], [@bb0235], [@bb0270], [@bb0455]). While online social networking can increase one\'s social capital ([@bb0135], [@bb0470]), increased connectivity, however, does not necessarily translate to an increase in meaningful social connections ([@bb0130]). This has been described by some as the condition of being "alone together" ([@bb0120], [@bb0435]). Conversely, factors such as increased online disinhibition and self-disclosure favor online intimacy ([@bb0225], [@bb0310], [@bb0505]), promoting increased satisfaction in online interpersonal interactions ([@bb0030], [@bb0260]). Thus, certain aspects of Internet-mediated interactions can facilitate meaningful and intimate social interactions, highlighting the potential of this medium for cultivating well-being through high-quality social engagement online.

The existing literature on the impact of the social use of the Internet on psychological health and well-being points to both benefits and draw-backs of this medium of social interaction ([@bb0060], [@bb0240], [@bb0320], [@bb0445], [@bb0515]). However, there has been little consideration of the quality or the intimacy of different online interactions in relation to health and well-being outcomes. Furthermore, there has been no systematic exploration of the specific relationship between online intimacy and well-being. In light of this research void, the aim of this review is to consider the existing evidence in this emerging field to identify potential starting points for more systematic research in order to understand how online intimacy may influence well-being in the digital age.

We begin by considering the concept of intimacy in the digital age by identifying the characteristics of intimacy in online social interactions, its multimodal components and its caveats. We then summarize the evidence for the influence of online social interactions on health and well-being outcomes and consider findings from studies of different components of intimacy in online social interactions, mainly self-disclosure and social support, to shed light on the potential contribution of online intimacy to health and well-being. Finally, we discuss future directions for fundamental and practical research in this important new field.

2. Interpersonal intimacy in the digital age {#s0010}
============================================

2.1. Characterizing online intimacy {#s0015}
-----------------------------------

Interpersonal intimacy is regarded to be at the core of the most fulfilling, affirming, and gratifying human social exchanges ([@bb0365], [@bb0430], [@bb0460]). It is commonly related to a number of comparable concepts, such as love, closeness, self-disclosure, support, bonding, attachment, and sexuality, with the boundaries between them often considered to be continuous rather than distinct ([@bb0365], [@bb0460]). Although a number of definitions of the concept of intimacy exist ([@bb0390], [@bb0400], [@bb0530], [@bb0555]), in a broad sense, intimacy can be defined as a dyadic exchange that involves sharing what is personal and private ([@bb0365]). It can be realized in the context of intimate interactions and relationships that encompass both verbal and non-verbal communication, as well as shared behavioral, physical, emotional, and cognitive experience ([@bb0365]).

Advances in Internet-based communication and social networking applications over the last several decades have lead to a major shift in the mode of human social engagement ([@bb0005], [@bb0475], [@bb0565]). This shift has resulted in new ways to experience and actualize intimacy, both in the context of pre-existing relationships and interactions with strangers. Physical proximity and direct face-to-face contact are becoming less prevalent in day to day interpersonal interactions with close individuals ([@bb0215], [@bb0315], [@bb0375]). This is indicated by changes in family lifestyles, including increased numbers of dual-career families, reduced intergenerational living, greater mobility, delayed marriage, and the increase in single-residence households, as well as by the increase in the number of individuals who report not having a confidant ([@bb0215], [@bb0315], [@bb0375]). In contrast, Internet and mobile applications such as email, instant messaging, and video chat have become the mainstays of daily social contact with family and friends ([@bb0070], [@bb0550]). Likewise, social networking platforms, such as Facebook and Twitter, have amassed millions of users throughout the world ([@bb0135], [@bb0370], [@bb0470]) and multiuser virtual environments, such as massive multiplayer online role-playing games (MMORPGs) and other virtual social platforms, have become one of the most popular forms of online social entertainment ([@bb0100], [@bb0120], [@bb0565]).

Since the early days of the Internet, researchers have questioned whether it would be possible to foster intimate relationships using this medium ([@bb0255], [@bb0405]). It is now evident that the development and maintenance of friendships and romantic relationships online is common and that these relationships can be similar in meaning, intimacy, and stability in comparison to conventional offline relationships ([@bb0070], [@bb0135], [@bb0220], [@bb0310], [@bb0340], [@bb0350], [@bb0535], [@bb0540]). However, online contexts vary according to the features of different platforms, such as the number of participants (social parameters), the modalities of interaction (text, audio, video, etc.), or whether they facilitate contact and establishment of new relationships between strangers or the maintenance of existing offline relationships. Individual differences can also influence which online contexts users prefer and how they engage with others online ([@bb0010], [@bb0310], [@bb0335]). Therefore, a number of factors may influence the way in which intimacy is expressed and perceived by users in interpersonal exchanges online. Owing to the relative novelty of this field of research, there are still many outstanding questions regarding the contribution of these factors to the experience of online intimacy. For instance, what is the frequency of occurrence of intimacy in different online contexts and how does this differ from the occurrence of intimacy in conventional offline contexts? How do the modalities of interaction and the richness of the media, from text-based to immersive, contribute to the occurrence of online intimacy? Does the experience of intimacy differ when interacting with individuals who we already know offline compared to those we meet online? Although the lack of evidence to answer these types of questions does not permit an elaboration of a concrete model of online intimacy at this point, we summarize some of the factors that are important to consider in understanding how intimacy is experienced online in [Fig. 1](#f0005){ref-type="fig"}. We discuss these factors in more detail below.Fig. 1Potential factors influencing the experience of online intimacy. A number of factors may influence the experience of online intimacy, including social parameters, modality, and prior familiarity. Social parameters refer to the online context in which interpersonal interactions occur, including one-on-one, multi-user or social networking contexts. Prior familiarity relates to online interactions either with strangers or with individuals with whom one has a prior offline relationship. Modality encompasses the physical features of the online setting, including unimodal text-based platforms, multimodal text, audio and video platforms, or immersive 3-dimensional online environments. Finally, individual characteristics modulate the perception of the different features of online contexts to influence the experience of online intimacy.Fig. 1

2.2. Intimacy in new relationships established online {#s0020}
-----------------------------------------------------

Many Internet and mobile applications facilitate social contact between strangers. Certain types of online platforms, such as online dating websites (e.g., eHarmony, PlentyOfFish) and mobile applications (e.g., Tinder), are specifically designed to facilitate meeting strangers for the purpose of subsequently establishing intimate interactions and relationships offline. [@bb0145] provide a comprehensive review of advantages and disadvantages of online dating for meeting potential partners online and subsequent relationship outcomes. Other platforms, that are not designed for this purpose, can nevertheless foster intimacy online. In particular, by preserving anonymity online contexts can promote the disclosure of personal information, opinions, and feelings much more readily than in face-to-face interactions ([@bb0230], [@bb0310]). Meeting and maintaining interactions online also enables individuals to overcome certain "gating features" that may otherwise deter them from engaging with others, such as personal characteristics related to sex, gender, age, race, any physical features of appearance, disability, or any form of real or perceived stigma ([@bb0310]). In particular, in many online multi-user virtual worlds or role-playing games, users are able to create avatars that portray personas as similar to or as different from themselves as they choose by varying their appearance, gender, species or form ([@bb0190], [@bb0195], [@bb0285]). These online social platforms also allow individuals to share common experiences as they explore virtual settings together or participate in role-playing games ([@bb0090], [@bb0190], [@bb0195]). Taken together, these features of online interactions between strangers can actually accelerate intimacy formation in comparison to offline contexts ([@bb0155], [@bb0420]). Indeed, as is the case for online dating websites ([@bb0145]), relationships formed and maintained in other online contexts can lead to subsequent face-to-face interactions that continue to develop in the real world, and in some cases they have been shown to lead to lasting romantic partnerships and marriages ([@bb0025], [@bb0100], [@bb0380]).

2.3. Online intimacy and existing offline relationships {#s0025}
-------------------------------------------------------

Much of the social interactions occurring via the Internet and mobile applications involve pre-existing offline relationships ([@bb0070], [@bb0135], [@bb0305], [@bb0505], [@bb0550]). For instance, the most popular social networking websites, such as Facebook, mostly promote interactions within existing relationships as users are typically not anonymous ([@bb0135], [@bb0220], [@bb0480]). Social networking also facilitates the maintenance of weak ties between acquaintances, but does not typically increase the level of intimacy in these relationships ([@bb0135], [@bb0220]). Therefore, in these contexts, individuals generally engage in more intimate online behavior with those who they are already close to offline ([@bb0220]). Furthermore, various digital applications are commonly used as a means of maintaining long-distance relationships with family and friends, fostering a sense of belonging, shared space and time, and perceived proximity ([@bb0015], [@bb0300], [@bb0525], [@bb0550]). As with social networking interactions, the existing nature and closeness of offline relationships is generally maintained in electronic exchanges ([@bb0550]), although in the case of established close relationships, online communication can actually enhance intimate self-disclosure ([@bb0500]). Overall, the distinction between online and offline social engagement and intimacy among individuals who have a prior relationship is becoming somewhat blurred, with online interactions becoming an extension of offline relationships ([@bb0135], [@bb0220], [@bb0480]).

2.4. Multimodal aspects of online intimacy {#s0030}
------------------------------------------

Although the existing evidence indicates that Internet technologies can facilitate online intimacy, it is important to consider how the multimodal characteristics of these new media affect the quality of the individual experience of intimacy. Internet media differ according to the number of individuals that one can interact with, including interacting one-on-one, with a select group of individuals, or within a massively multi-user context. As well, Internet-based communication interfaces can vary according to the modalities used, from unimodal asynchronous interfaces (e.g., email, text messaging) to synchronous multimodal (e.g., video chat or fully immersive settings such as virtual environments). For instance, increasing the modalities of media that are used by a virtual community is related to an increase in the potential for inter-individual connections ([@bb0185]), while the potential for shared social experiences as measured by increased social density is related to the redundancy of communication within a medium ([@bb0195]).

One important difference between intimate exchanges online and offline is the lack of physical proximity and contact between online partners. Advances in virtual reality technology have enhanced the immersiveness of online experience in a way that mimics some aspects of physical proximity and contact between individuals. The use of 3D human-like avatars in currently available online virtual world interfaces allows for simulated physical interactions between individuals that are realistic in nature ([@bb0100], [@bb0160]). Even though these interactions are perceived mainly through visual and auditory stimulation, individuals can experience a sense of embodiment within their own avatar as well as the 'palpable' presence of another person through symbolic sensation of awareness and contact ([@bb0340], [@bb0435]). With the addition of haptic feedback devices to these virtual interfaces, actual tactile sensation can also be incorporated into the virtual experience ([@bb0020]). Alternatively, the digital transmission of intimate physical contact has also been explored through the use physical objects that are integrated with Internet-enabled devices ([@bb0525]). Furthermore, recent developments in mobile technologies and augmented reality promise continued advancements in the digital simulation of conventional physical contact ([@bb0295]).

It is important to note that distinguishing online intimacy from conventional offline intimacy does not necessarily mean that the definition of intimacy fundamentally differs in these two forms of communication (face-to-face vs. online), but rather that intimacy is actualized differently depending of the medium. Furthermore, recent work demonstrates that intimate interpersonal exchanges in the digital age regularly involve multiple modalities of communication, with online exchanges serving as an extension of conventional offline interactions ([@bb0070], [@bb0075]) and with individuals seamlessly integrating multiple types of media in their digital exchanges ([@bb0300]). Indeed, the contemporary expression of intimacy spans both the online and offline realms, with individuals supplementing conventional offline interactions with intimate contact through various types of media, including text and video messaging, social media, and virtual environments. The individual experience of interpersonal intimacy in the digital age involves a unique combination of media use based on applications, platforms and modalities (including both online and offline) that suit the particular needs of specific interactions and relationships.

2.5. Caveats of online intimacy {#s0035}
-------------------------------

Despite the potential of the Internet to facilitate online intimacy, it also has a number of shortcomings as a medium for positive relational experience. While accelerated intimacy in anonymous online communication may facilitate relationship development, it may also lead to excessive self-disclosure, sexual disinhibition, and unrealistic expectations about online partners ([@bb0155], [@bb0345], [@bb0535]). At the same time, there is a greater inherent risk of encountering dishonesty, deceit, and exploitation in such anonymous interactions ([@bb0155], [@bb0415], [@bb0545]). Furthermore, as social networking applications become more integrated into everyday lives, the distinction between private and public space becomes blurred ([@bb0045]), marring the appeal of online intimate disclosure and posing a risk to vulnerable individuals. In particular, the emergence of cyber-harassment, cyber-bullying and cyber-stalking among adolescents and adults poses a serious threat to positive online social engagement ([@bb0180], [@bb0535]). Finally, the added sense of obligation or the perception of continued surveillance related to sustaining regular contact with family and friends via the Internet and digital media may in some cases reduce the satisfaction of maintaining intimate relationships using this medium ([@bb0300], [@bb0550]). These concerns may compromise healthy relationship development and maintenance online and beyond the Internet realm. Nevertheless, the availability and continuous advancement of various platforms, applications, and websites designed for different types of social interactions has the potential to mitigate many of these shortcomings.

3. Relationship of online intimacy to health and well-being {#s0040}
===========================================================

The beneficial effects of social relationships have been observed across a wide range of physiological and mental health outcomes, with research particularly highlighting the importance of high-quality intimate social interactions ([@bb0050], [@bb0245], [@bb0250], [@bb0430]). However, research on the health impact of the social use of Internet technologies is still in its early stages, with studies focusing mainly on psychosocial outcomes. A number of studies have reported positive effects on psychosocial well-being related to online social interactions, including increased self-esteem and self-efficacy ([@bb0265], [@bb0445], [@bb0470]), better mood ([@bb0165]), greater perceived social support and reduced loneliness ([@bb0240], [@bb0385], [@bb0445]), as well as lower incidence of depression and anxiety ([@bb0060], [@bb0265], [@bb0440], [@bb0445]). Other studies have reported an opposite relationship between the social use of the Internet and psychosocial well-being, including increased loneliness and depression ([@bb0320], [@bb0515]). These discrepancies are likely related to differences in the populations studied. In fact, the direction of the relationship between social use of the Internet and psychosocial well-being can vary depending on a number of factors, including the type of online social application used, the type of feedback received in online interactions, as well as sex, personality and social disposition, and the level of existing offline social engagement ([@bb0065], [@bb0115], [@bb0325], [@bb0485], [@bb0510]). However, studies so far have focused on online social interactions in a general sense, thus shedding little light on how the level of intimacy in these interactions may affect well-being outcomes.

3.1. Comparing online and offline intimacy {#s0045}
------------------------------------------

An important question to ask when considering the role of online intimacy in health and well-being is whether the features of intimacy that contribute to health-related outcomes differ between offline and online interactions. According to the characteristics of online intimacy described above, certain aspects of intimacy, such as self-disclosure can be experienced in various online settings, whereas others, such as physical contact are very difficult to convey virtually. In addition, the time-course of intimacy development online, particularly with respect to intimate self-disclosure, can often be accelerated compared to conventional offline contexts ([@bb0225], [@bb0310], [@bb0505]). Therefore, in order to begin to elucidate whether online intimacy differs from offline intimacy with respect to its health effects, it is necessary to examine what is known regarding the contribution of different aspects of intimate interactions to health and well-being. Here we consider three aspects of intimate interactions which have been examined individually in the health and well-being literature, self-disclosure, social support and physical contact. We then consider how self-disclosure and social support in online contexts may influence health-related outcomes.

Self-disclosure (especially in the sense of confiding) and social support are thought to be particularly important in mediating the positive effects of intimacy on health and well-being ([@bb0365], [@bb0395], [@bb0410], [@bb0430]). Self-disclosure through talking or writing is known to be beneficial as a means of coping with negative emotions, conflict, stress, or traumatic events ([@bb0355], [@bb0360], [@bb0430]). One of the immediate effects of self-disclosure is reduced autonomic nervous system activity, while the long-term benefits include enhanced immune function and improved physical and mental health ([@bb0360]). Intimate interactions are also a vital source of social support, for instance, when one partner discloses personal feelings and the other provides understanding and reassurance ([@bb0395], [@bb0430]). Social support, particularly one\'s perceived availability of support, has received a lot of attention as an important mediator of many of the health benefits attributed to social engagement and intimacy ([@bb0055], [@bb0200], [@bb0395], [@bb0495]). Social support encompasses many aspects, including emotional, instrumental, appraisal, and informational support. Intimate interactions are important in facilitating the emotional aspects of social support, which help individuals to gain confidence in their own ability to cope with distressing circumstances, thus enhancing self-efficacy and self-esteem ([@bb0055], [@bb0430]).

Physical contact has also been shown to mediate some of the health benefits of intimate interactions ([@bb0430]). Physical proximity, touching, massaging, hugging, holding hands or kissing, and sexual contact in the case of romantic partners, are important components of intimate interactions ([@bb0365], [@bb0390]). There is an extensive literature on the beneficial and therapeutic effects of physical contact drawing on both human and animal research ([@bb0125], [@bb0140], [@bb0150], [@bb0290]). Physical contact is particularly influential in the context of parent-infant interactions ([@bb0085], [@bb0125]), health care provision ([@bb0330], [@bb0560]), and sexual and non-sexual contact between romantic partners ([@bb0080], [@bb0110], [@bb0170], [@bb0280]). For instance, warm physical contact has been shown to reduce stress reactivity among romantic partners ([@bb0110], [@bb0170]), while the frequency of sexual intercourse has been associated with a number of health benefits, including better mood and satisfaction with psychological well-being, increased analgesia, improved cardiovascular function and stress reactivity, decreased cancer risk, and longevity ([@bb0080], [@bb0280]).

Overall, all three of the above features of intimate interactions have been shown to individually contribute positively to health-related outcomes. However, it is unclear at this time whether certain aspects of intimate interactions are more influential than others with respect to health and well-being, or whether they may exert their influence in concert.

3.2. Online self-disclosure and social support {#s0050}
----------------------------------------------

Online contexts are known to promote and facilitate self-disclosure in interpersonal communication ([@bb0035], [@bb0210], [@bb0235]). The health-related effects of self-disclosure online have been studied in the context of Internet support groups for individuals coping with various health and emotional issues ([@bb0035], [@bb0450], [@bb0455], [@bb0490]). These studies indicate that self-disclosure in this context has positive effects on the users\' emotional well-being and self-efficacy. Although little is known about the health benefits of self-disclosure in online relationships, there is evidence that self-disclosure on social networking sites and blogs can improve subjective well-being ([@bb0260], [@bb0275]) and can also promote the exchange of social support online ([@bb0035], [@bb0260], [@bb0490]).

Online contexts have also become popular settings for social support ([@bb0040]). The health effects of online social support have been primarily examined in individuals with health concerns who participate in online support communities. Participants of these communities have been shown to experience some benefits, such as an increased sense of self-efficacy and well-being as well as a reduction in negative mood and other symptoms of depression ([@bb0175], [@bb0450], [@bb0455]). However, there is still a paucity of well-controlled studies to clearly evaluate the effectiveness of the Internet as a medium for social support ([@bb0175]). Thus, online interactions characterized by certain components of interpersonal intimacy may hold promise for enhancing health and well-being, but further research is necessary to carefully assess these outcomes.

Overall, surprisingly little attention has been given to the study of intimate online interactions in relation to their impact on health and well-being. At this time, one can only speculate about how the health and well-being effects of online intimacy compare to intimacy in conventional offline contexts. The challenge for future research in this area is to take advantage of existing knowledge regarding the influence of conventional intimate interactions on health and well-being to examine how online intimacy contributes to these outcomes.

4. Future directions for research {#s0055}
=================================

Future directions for research in this area encompass both fundamental questions regarding the nature of online intimacy compared to offline intimacy in the context of health and well-being as well as practical implications for psychologists and other practitioners. In order to promote more systematic study of the influence of online intimacy on health and well-being, it is important to continue to study online intimacy itself to more clearly characterize and understand this phenomenon. One starting point for this research is the development of instruments to assess online intimacy, for instance, to measure interest in seeking meaningful and lasting companionship through online relationships ([@bb0465]). Another aspect that requires operationalization and the development of appropriate assessment measures relates to the actual experience of online intimacy, particularly in relation to the different features of online environments ([Fig. 1](#f0005){ref-type="fig"}). It is important to assess how individuals perceive and express intimacy in the context of different online interactions, ranging from shared communications in text-based settings to shared experiences of physical proximity and contact in more immersive online settings. We are currently conducting observational studies in online virtual worlds to examine how these environments enable physical proximity and contact and how individuals take advantage of these possibilities. Furthermore, while most research on online intimacy tends to focus on a single type of media, such as social networking, virtual worlds, or online dating, the reality of online social experience, even for the same individuals, is much more complex and typically involves multiple media. Therefore, in order to gain a clearer understanding of how online intimacy is experienced, future research will need to develop measures that establish more unified models. Importantly, an examination of online intimacy as an extension of conventional offline forms of intimacy will be important to consider in this unified approach.

A further important direction for future research is the incorporation of measures of well-being as well as interpersonal and/or relationship satisfaction into studies of online intimacy. This could be accomplished by using existing measurement tools, with necessary modifications ([@bb0105], [@bb0425], [@bb0520]). In the same vein, studies aiming to better understand the role of social interactions and relationships in health and well-being would also benefit from including online social experiences in their assessments. In addition, it would also be important to examine physiological responses to intimate social interactions in online contexts in order to shed light on potential physiological mechanisms through which online intimacy may contribute to health and well-being, and to determine whether and how online experiences may differ in this regard from intimacy experienced in offline contexts.

Finally, as the study of the phenomenon of online intimacy continues, the question of the practical applicability of this emerging field also needs to be addressed. How do psychologists and other practitioners incorporate online intimacy into assessment and treatment approaches? How do the potential benefits and drawbacks of intimate social interactions online fit within the framework of promoting social engagement for better mental and physical health outcomes? How do individual differences contribute to experiences of intimacy in online and offline contexts? Addressing these and related questions is critical for updating psychological practice for the digital age.

5. Conclusion {#s0060}
=============

As the nature of human social interactions in the digital age continues to evolve alongside ongoing advancements in Internet technologies, it is critical to gain a better understanding of the immediate and long-terms effects of these changes on health and well-being outcomes. Given the recognized importance of high quality intimate social interactions, particular focus on the influence of online intimacy on health and well-being is needed. Research to date demonstrates that intimate relationships formed online can indeed be similar in meaning, intimacy, and stability to conventional offline relationships and online contact can also enrich existing offline relationships. As well, augmented reality devices can be used to simulate some of physical aspects of intimate interactions. There is also evidence of positive psychosocial effects associated with online social interactions, including those characterized by key components of intimacy, self-disclosure and social support. However, little is still known about the benefits and risks of online intimacy in relation to health and well-being. Future work in this area should take advantage of exiting knowledge of the pathways mediating the wellness benefits of conventional offline intimate interactions to examine their involvement in online intimacy. Since many online social platforms have become well-established, assessment on a large scale of the long-term effects of online intimate social engagement on both psychological and physiological health and wellness outcomes has now become feasible. In order to ensure that the well-recognized benefits of interpersonal intimacy are sustained in modern society, research and wellness promotion programs must take into account the new digital realm of human social interactions.
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